Purpose: To explore information exchange about HIV/AIDS among people living in rural and urban communities and to assess the value of social capital theory, as well as demographic factors, in predicting community mem-
significant barrier to such support. Research suggests that the more knowledgeable people are about HIV/AIDS, the less likely they are to hold discriminatory beliefs and to distance themselves from PHAs. 10 However, knowledge levels about the disease vary from community to community. In the United States, rural dwellers have been found to be less knowledgeable about HIV/AIDS than people who live in urban areas, [11] [12] [13] and some populations within rural areas are less knowledgeable than others about sexually transmitted infections. 14 Lack of knowledge about HIV/AIDS can lead not only to intolerance and stigmatization of PHAs, but it also carries its own health risks. Indeed, it has been argued that "inadequate knowledge of HIV and indifference to prevention messages" can contribute to "inaccurate perceptions of personal risk factors." 13 Although common sources of health information increasingly include the Internet, 15 along with other media such as television and newspapers, "incidental information acquisition" through everyday conversation, particularly with family members and friends, is also a significant means by which people exchange health information and keep up to date. 16 Indeed, in a study of rural women's health information seeking, it was reported that a considerable number of the participants relied upon "support for their health needs from others in their social networks" more so than from health care providers, including physicians. 17 However, this type of support may not be available if people are reluctant to discuss stigmatized health conditions, such as HIV/AIDS. In Canada, rural PHAs and their family members and friends report that their communities are marked by a pervasive silence about HIV/AIDS and that when information about the disease is exchanged, it is often incorrect. 18 As a result, an important method of maintaining community health knowledge may be lost and opportunities to offer and receive support forgone. 19 These findings raise important questions about the factors that influence health knowledge in local communities. Social capital theorists regard the acquisition of information, including health knowledge, to be a key benefit of social networks. 20, 21 Different types of connections or "ties" between network members are expected to influence access to specific types of information. For instance, "bonding" social capital refers to "strong" ties between socially similar people where there is considerable overlap in the relationships between network members. Where such dense social networks exist, information tends to spread quickly, but it is often redundant. [22] [23] [24] In contrast, "bridging" social capital involves connections or "weak" ties between socially or spatially distant people. These ties tend to facilitate access to novel information. 23, 25 Because rural residents have been reported to have higher levels of bonding social capital and lower levels of bridging social capital in their personal networks than do urban residents, 26 the differences in their personal networks may influence the level of discussion of information about HIV/AIDS and resulting knowledge of the disease in rural and urban communities. Also relevant to the acquisition of health knowledge through social networks is whether network members know people with particular medical conditions. 27 Given that the reported prevalence of HIV/AIDS in many rural Canadian communities is quite low, rural dwellers may be less likely than people living in urban areas to know a PHA personally and may, therefore, be less knowledgeable about the disease.
In the population study reported here, we examine several factors that might influence the level of knowledge and discussion of HIV/AIDS among Canadians living in rural and urban areas, including attitudes toward the disease, knowing a PHA personally, the roles of bonding and bridging social capital, and demographic factors including age and education.
Method
Random-digit dial telephone population surveys were conducted between October 2006 and August 2007 in rural and neighboring urban regions in 3 Canadian provinces. We used the Organisation for Economic Cooperation and Development (OECD) definition of "rurality," which includes regions with a population density of less than 100 persons per square kilometer. 28 The population density approach to defining "rurality" was selected to highlight the specific challenges of providing HIV/AIDS-related services in regions with both low population density and a relatively low HIV/AIDS prevalence. The boundaries of these rural regions were further chosen to align with the territorial organization of HIV/AIDS, health and/or social services serving the areas. The rural regions included: (1) two adjacent agricultural counties in southwestern Ontario with a combined population density of 23.81 people per square kilometer (an area in which an estimated 41 people had been diagnosed with HIV/AIDS); 29 (2) three adjacent regional districts in a mountainous central region of British Columbia (BC) with a combined population density of 4.30 people per square kilometer (with an estimated 72 PHAs); 30 and (3) nine census divisions on the island of Newfoundland with a combined population density of 2.96 people per square kilometer (with an estimated 45 PHAs). 30 For comparative purposes, surveys were also conducted in the 3 urban areas closest to the rural study areas. Each of these urban areas had a population density of greater than 225 people per square kilometer, and each was also the location of regional HIV/AIDS specialist health care centers (see Figure 1 for a map of the study regions).
Within each region, a sample frame was created from a random selection of published, noncellular telephone numbers stratified by census division. a A total of 49,022 telephone calls were made to 12,887 numbers. A maximum of 10 calls were made to each number at different times of day, with an average of 4 calls per telephone number. Of the 8,898 eligible respondents (persons aged 18 or over) contained in the sampling frame, 6,923 refused to participate and 1,975 (22.2%) agreed to complete the survey. In total, 1,177 people from the 3 rural a This survey was conducted in late 2006 and early 2007, when cellular phone penetration was less extensive than it is today.
The age distribution of our sample suggests that our sample did not systematically exclude younger people due to their greater reliance upon cellular phones. regions and 742 people from the matched urban areas took part in the study.
During the telephone survey, respondents were asked to provide demographic information (age, sex, and level of education) and to respond to a series of questions about their knowledge of and attitudes toward HIV/AIDS, their social networks, whether they knew a PHA personally, and whether they had ever talked to anyone about HIV/AIDS.
Variables
HIV/AIDS knowledge was assessed through 6 true/false questions drawn from an existing instrument. 31, 32 The items were selected based on their high correlation with overall HIV/AIDS knowledge scores in previous studies. Scores from the 6 items were combined to create an HIV/AIDS knowledge index (Cronbach's alpha = 0.64).
Because the distribution of index scores was highly skewed, a binary variable was created for the purpose of analysis (where scores below the mean = 0 and those above = 1). Attitudes toward the disease were assessed through 4 questions drawn from an existing measure, 33 each of which is highly correlated with total scores on the original attitude scale. Likert-scale responses to the 4 items were combined and transformed using z-scores to create a mean attitude score for each participant.
Respondents' estimates of the number of people they feel "very close to" or "somewhat close to" were used to represent stronger and weaker social network ties, respectively. 34 As well, the proportion of a respondent's network members who live "more than 1 hour's travel away from where you live" was used as a measure of network proximity, 34 and the proportion of a respondent's network members who "know one another" was used a measure of network density. For the purpose of analysis, bonding and bridging social capital were operationalized as composite variables. Bonding social capital was calculated by combining the proportion of strong ties in a respondent's social network and network density. The proportion of strong ties was calculated by dividing the number of strong ties for each respondent by the total number of their personal network ties. The resulting distribution was divided by quartiles into 4 categories ranging from "low" to "high." The distribution of network density scores was also divided into 4 categories. The 2 variables were combined, using the median values for each as a cutpoint to create the binary variable "bonding social capital" (where 1 = high bonding social capital and 0 = low bonding social capital). Similarly, to calculate bridging social capital, we used measures of geographic dispersion 35 and the number of weaker ties in the respondents' networks. The distributions of the variables "network proximity" and "number of weaker ties" were transformed into quartiles ranging from low to high. The 2 variables were combined, using the median values for each as a cutpoint to create the binary variable "bridging social capital" (where 1 = high bridging capital and 0 = low bridging capital).
Data Analysis
Bivariate logistic regression was used to examine unadjusted associations between sex, age, level of education, living in a rural or urban community, knowing a PHA, attitudes toward HIV/AIDS, and the likelihood of discussing or having high knowledge of HIV/AIDS. After screening variables for multicollinearity, multiple logistic regression was used to estimate adjusted ORs and 95% CI for adjusted associations among the variables. These analyses allowed us to assess whether rural-urban differences persisted after adjustment for demographic differences between rural and urban residents, and to identify what other factors were associated with discussion and knowledge. Because there was little variability in the results between geographic regions in which we collected data, we report here the results of analyses based on the combined data from the 3 study regions. Analyses were conducted using SPSS (SPSS Inc., Chicago, Illinois) statistical software. This study was approved by The University of Western Ontario's Office of Research Ethics.
Results

Sample Characteristics
As shown in Table 1 , more women than men participated in the survey and proportionally more people aged 50 years and older took part. Nevertheless, survey respondents in 2 rural regions were younger and had higher levels of education than the regions' respective populations, and in the third rural region, the age and education distribution of the sample mirrored that of the population. 30 There were no significant differences between the rural and urban respondents in their levels of bonding or bridging social capital or in the proportion of respondents who endorsed positive attitudes toward HIV/AIDS.
Talking About HIV
Rural respondents were significantly less likely than urban respondents to be personally acquainted with a PHA and just over half the rural respondents had ever talked about HIV/AIDS to anyone, significantly fewer than the 60.5% of urban respondents who had done so. As shown in Table 2 , older respondents were less likely to have ever talked with another person about HIV/AIDS than younger participants, men were less likely to have discussed the disease than women, and those with less than a high school education were less likely to have talked about the disease with another person than respondents with more education.
The unadjusted odds of having discussed HIV/AIDS with anyone were 31% lower for rural residents than urban residents, and the adjusted model shows that even after accounting for demographic and other variables, rural dwellers were still 22% less likely to have discussed HIV/AIDS (see Table 2 ).
In the unadjusted model, the characteristics of respondents' social networks were significant predictors of whether they had talked about HIV. As predicted by social capital theory, high bonding social capital led to a 21% reduction in the odds of discussion, while people with high bridging social capital were 1.62 times more likely to have discussed the disease. In the adjusted model, bonding social capital was no longer a significant predictor; however, people with high bridging social capital were still 1.45 times more likely to have discussed the disease. Knowing a PHA personally significantly increased the odds of having discussed the disease (by 3.96 times in the unadjusted model and 3.28 times in the adjusted model). Respondents with more positive attitudes toward the disease were significantly more likely to have discussed the disease (more positive attitudes increased the odds of having discussed HIV/AIDS with another person by 1.50 times).
Overall, the adjusted model explained a moderate amount of the variance in whether respondents had ever talked about HIV/AIDS with someone else (Nagelkerke R 2 = 0.18).
Knowledge of HIV/AIDS
There were significant rural-urban differences in the proportion of correct responses to the HIV/AIDS knowledge questions. Notably, significantly more of the rural respondents believed that HIV/AIDS might be transmitted through casual contact with a PHA than did urban dwellers (24.9% vs 19.0%; P = .02). As shown in Table 3 , in the unadjusted model, rural dwellers were 31% less likely to have scored "high" in knowledge of HIV/AIDS and they were 20% less likely to have high knowledge scores in the adjusted model. Age and education were also significant predictors of high HIV/AIDS knowledge in both the unadjusted and adjusted models. In the adjusted model, people aged 50 years and older were 36% less likely, and people 65 years or older were 63% less likely to have "high" knowledge of HIV/AIDS. Additionally, in the adjusted model, high school graduates were 1.75 times and people with education beyond high school were 2.36 times more likely to have high knowledge of the disease.
Although bonding social capital was a significant predictor of high knowledge in the unadjusted model (respondents with high bonding social capital were 23% less likely to have high knowledge), it was not significant in the adjusted model. Bridging social capital was not a significant predictor in either model. However, knowing a PHA personally was a significant predictor of knowledge, with respondents who knew a PHA being 1.36 times more likely in the unadjusted and 1.37 times more likely in the adjusted model to have high knowledge of the disease than those who did not know a PHA personally.
Respondents who had discussed the disease with others were more likely to have higher levels of knowledge of HIV/AIDS than those who had never done so (2.00 times higher in the unadjusted model and 2.08 times higher in the adjusted model), and those with more positive attitudes toward HIV/AIDS were also 1.51 times more likely to have greater knowledge of the disease (in the adjusted model).
Overall, the adjusted model explained a moderate amount of variance in knowledge (Nagelkerke R 2 = 0.17).
Discussion
This is one of the few studies of which we are aware that examines rural-urban differences in discussion of and knowledge about HIV/AIDS in the lay population. A key contribution of this research is the result that, even after adjusting for demographic and other variables, "rurality" is a significant predictor of knowledge of HIV/AIDS as well as the likelihood that people have talked about the disease with others. Our finding that rural-dwelling Canadians are less knowledgeable about HIV/AIDS than their urban counterparts is consistent with results reported in US studies. [11] [12] [13] Moreover, identifying that rural dwellers are less likely than those who live in neighboring urban areas to have ever discussed HIV/AIDS with another person gives credence to reports from PHAs and their family members that rural communities in Canada are largely silent about HIV/AIDS. 18 The results of our survey also revealed other factors associated with lack of knowledge about HIV/AIDS including older age, lower levels of education, less positive attitudes toward the disease, and not being personally acquainted with a PHA. These factors are also associated with not having talked about the disease. Although it may be the result of a social desirability effect, it is noteworthy that the majority of respondents in this study did not openly endorse negative attitudes about HIV/AIDS (a finding consistent with results reported in the United States). 36 We also found that, as predicted by social capital theorists, lack of talk about HIV/AIDS is linked to a lack of social "bridging" capital, that is, links to people in one's social network other than to whom one is "very close," live further away, and that facilitate access to novel information. However, bonding social capital was not a significant predictor of discussion once other factors were taken into account. Moreover, knowledge of HIV/AIDS was not significantly associated as we had expected with either bonding or bridging capital after adjustment for other variables. Accordingly, our results suggest that the relationships between social capital, information exchange and knowledge are more complex than has been previously suggested.
The constellation of results that indicate that knowledge about HIV/AIDS is related to knowing someone personally who has HIV/AIDS, talking about the disease and having ties with people who are not connected only to one's most intimate social group, suggests that ideas about "incidental information acquisition" 16 and "information exposure" via social networks 37 have particular merit in furthering our understanding of health information exchange. This may be especially relevant to tightly knit rural communities where people may experience the conundrum of balancing the benefits of support that often comes with overlapping, long-term relationships, alongside the pressure to uphold community norms 38 and the challenge of maintaining personal privacy. Moreover, this process is complicated by the geographic distribution of expertise, such that specialized health knowledge may be missing in a given community. 30 As we have suggested elsewhere, understanding the role of lay health "info(r)mediaries" in such settings is important to discovering how people learn about and manage their health concerns. 39 Although not measured in this study, previous research on "community boundedness" 40 indicates that rural dwellers' sense of community affiliation may shape their collective sense of the relative importance of various issues, leading them to give less attention to people who face concerns regarded by the community to be unimportant. 38 Indeed, PHAs and their family members suggest that HIV/AIDS is not perceived to be important or even relevant at the community level in rural areas where residents may deny its existence, locally, and perceive it to be a "big city problem." 44 Our findings suggest a need for further research about the dynamics of community-level information flow and knowledge related to HIV/AIDS. Comparative research about HIV/AIDS information exchange in communities with higher HIV/AIDS prevalence, for instance with gay men in an urban setting, may be useful in revealing the relative importance of the community boundedness concept to community-level discussion of and knowledge about the disease.
Implications
An encouraging aspect of this study concerns the modifiable, significant predictors of HIV discussion and knowledge. With respect to HIV/AIDS knowledge, discussing the disease and knowing a PHA personally have been shown to be significant predictive variables. Indeed, the importance of knowing a PHA personally is consistent with research that has repeatedly shown personal relevance to be a predictor of knowledge about health topics 39 as well as greater knowledge of, and information seeking about, HIV/AIDS. 44 Given the connection between lack of HIV knowledge and negative attitudes toward PHAs, 43, 10 our results provide support for policy recommendations to include personal contact with PHAs in community-based HIV/AIDS education and stigma reduction programs. 44 In addition, the positive relationship between knowledge of HIV/AIDS and talking about it with others suggests that promoting discussion may be an important way to increase local knowledge and reduce stigmatization of the disease.
Limitations
Several important limitations should be kept in mind when interpreting results of this study. First, its crosssectional nature means that it is not possible to identify causal relationships between the variables. Second, the sample response rate was low in that only 22.2% of potential respondents agreed to participate in the study. Third, the samples drawn from each region included in the study differed from the general populations of these areas. Specifically, a higher proportion of women participated in the study than are found in the general population and survey participants in 2 rural regions had higher education levels, and were younger than, the general population. It is worth noting, however, that the demographic composition of the sample may have led to underestimation of trends we found in the data. For instance, the greater number of women and the proportion of better educated participants found in the sample may have resulted in an overestimation of the proportion of people in the population who had ever talked about HIV/AIDS.
Conclusion
This study is among the few that have compared knowledge of and talk about HIV/AIDS between rural and urban populations. Low levels of discussion about and knowledge of the disease suggest that, relative to neighboring urban centers, rural Canadian communities are not yet fully understanding toward the PHAs who live in their midst. Given that rurality is a significant predictor of HIV/AIDS knowledge and discussion about the disease, further research about the dynamics of health information exchange and knowledge formation in rural communities seems warranted. Our results suggest that education strategies aimed at facilitating discussion of the disease between community members and a greater personal connection with PHAs may be beneficial. As Shapiro observed about HIV education, "If knowledge breeds comfort; and, if comfort can promote compassion; then, perhaps, greater compassion from the noninfected community can contribute to a higher quality of life for those persons currently afflicted." 10 
